Background: Tea may be classified as unfermented green, semi-fermented oolong and fermented black. All of these types are derived from Camellia sinensis, the Tea Plant, which contains the low molecular weight (LMW) agent Epigallocatechin gallate (EGCg), probably responsible for allergic reactions. The aim of our study was to asses the work-related allergic symptoms and IgE-mediated sensitivity among black tea packers. Material and Methods: Study groups comprised 26 black tea packers (group 1) and 20 office workers (group 2). A questionnaire, skin prick tests (SPTs) to common allergens and black tea, evaluation of specific IgE (asIgE) to Camellia sinensis and moulds, pre-and post-work-shift spirometry were performed. Results: At least 1 symptom suggesting allergic disease was reported by 85% of the tea packers and 60% of the office workers. The most frequent positive results of SPTs were obtained with moulds (8%). A small decline in FEV 1 (forced expiratory volume in 1 s) after the work shift was observed among tea packers sensitized to moulds. Conclusions: Although specific sensitization to black tea was not observed in our study groups, cough and skin symptoms were significantly more frequently among the tea packers than in office workers. The irritant impact on the airways and the skin of tea dust and/or sensitization to moulds contaminating tea leaves are being suspected. Med Pr 2015;66(1):11-15
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A. Lipińska-Ojrzanowska et al. Nr 1 The results of the SPTs were assessed after 15 min. A positive reaction was defined as a wheal of at least 3 mm in diameter. Venous blood samples in the amount of 5 ml were collected to test for the presence of specific immunoglobulin E antibodies (asIgE) against tea (Rf 222) and fungi (mx2: Penicillium chrysogenum, Candida albicans, Alternaria alternata, Setomelanomma rostrata, Cladosporium herbarum, Aspergillus fumigatus) by the commercial fluoroenzymeimmunoassay method (ImmunoCap, Phadia, Sweden). A cut off value for asIgE detection was 0.35 kU/l with the sensitivity range at the level of 84-95% and the specificity range at the level of 85-94% [7] . Subjects had been avoiding steroids, antihistamines or antidepressants for at least one month before testing and they did not report any acute viral infections at that time.
The study protocol was approved by the Bioethical Committee at the Nofer Institute of Occupational Medicine in Łódź, Poland. The workers were informed about the research process and methods in a written manner. Participation in the study was voluntary and required informed consent.
Statistical analysis was performed using Statistica 8. Chi-square test (or Fisher's exact test) and Wilcoxon rank sum were used to compare the tea packers and office workers.
A p-value < 0.05 was considered as a significant.
RESULTS
The groups were similar in relation to age, sex, smoking habits, presence of pets at home and the family history of atopy. The average period of employment in the tea factory was longer among the office workers (group 2) in comparison to the tea packers (group 1), while their daily time of exposure to tea dust amounted to more than 5 h per group 1 in comparison to group 2. At least 1 symptom suggesting allergic disease was reported by 85% of the tea packers and 60% of the office workers, out of which at least one developed after the beginning of employment in 73% and 45% of the subjects, respectively. The most common were respiratory symptoms. Group 1 suffered mainly from cough and group 2 from rhinitis (Table 1) . In both groups, women suffered from respiratory ailments more often than men: 9 women (35%) and 3 men (12%) among the operators, 7 women (35%) and 2 men (10%) among the office workers group. At least one result of the SPT to common allergens was positive in 12% of the tea
INTRODUCTION
All types of tea are derived from Camellia sinensis, the Tea Plant. The method of processing tea leaves allows to classify tea as unfermented green, semi-fermented oolong and fermented black tea. The major catechine contained in tea leaves is called Epigallocatechin gallate (EGCg). It is a low molecular weight (LMW) agent that is probably able to induce allergic IgE-mediated bronchial and skin reactions. The contents of EGCg in various tea types is different (8% in green, 4% in oolong and 1% in black) [1, 2] . Moreover, fungi have been isolated in all of the steps of processing tea leaves (withering, fermentation, firing, sorting, packaging) [3] .
It is known that workers exposed to various organic dusts may develop respiratory symptoms and functional changes deteriorating airways [4, 5] .
The aim of the study was to evaluate the work-related allergic symptoms, immunological status and lung function among workers packaging dried black tea in relation to office workers employed at the same industrial plant.
MATERIAL AND METHODS
A cross-sectional study was conducted at a tea-packaging factory in Poland. Study groups consisted of one day 1st-shift workers who participated in the examination voluntarily and comprised 26 operators working on tea bag production lines and 20 office employees. All of the production lines were equipped with local ventilation. Half-face protective dust masks were available only for operators, although their application was not obligatory. All of the subjects underwent a detailed questionnaire [6] , physical examination and rest spirometry using the MicroLab Spirometer (MicroMedical, England). Atopy was assessed by skin testing.
Skin prick tests (SPTs) to common allergens (tree and grass pollens, weeds, Dermatophagoides pteronyssinus, Dermatophagoides farinae, moulds (Allergopharma, Germany) and feathers (Stallergenes, France) were performed on the flexor surface of the forearms using commercial extracts and standardised disposable lancets (Allergopharma, Germany). Moreover, all of the subjects underwent SPT with black tea (Stallergens, France). All of the SPTs included positive (10 mg/ml histamine hydrochloride, Stallergenes, France and Allergopharma, Germany) and negative controls (phenylated glycerol-saline, Stallergenes, France and Allergopharma, Germany). packers and 25% of the office workers. The most common IgE-mediated skin sensitization among black tea packers was induced by moulds (8%) and weeds among office workers (15%) (Figure 1 ). Specific sensitization to black tea was not observed in the study groups. All of the examined subjects had baseline spirometry parameters within normal range. Changes in the forced expiratory volume in 1 s (FEV 1 ), before and after the work-shift, were generally not statistically important among office workers (the mean FEV 1 observed amounted 0.7%) and tea packers (the mean FEV 1 amounted 4%), however, a small decline of the FEV 1 values was observed in 2 tea operators sensitized to moulds with the maximum fall of 11% and 17%. In the sera of these subjects, asIgE against moulds (mx2) were detected at the concentrations corresponding to class 2 (0.83 U/ml and 1.02 U/ml, respectively).
DISCUSSION
In our study, tea packers reported potential work-related allergic symptoms more frequently than office workers. Despite the fact that we did not find any evidence of any specific IgE-sensitization to black tea, an occupational allergy could not be excluded. Voluntary participation in the examination might have resulted in losing many symptomatic workers due to concerns about their further employment. What is more, allergic response to such LMW agents as EGCg can be dosedependent and black tea contains lower concentration of it than other tea types.
The principal limitation of our study was the lack of possibility to obtain both data about dust measurements in the breathing zone in the factory and tea leave samples from the employer. Not having performed an inhalant test for bronchial hyperresponsiveness at the workplace was also a technical limitation.
Similarly to other studies [8, 9] , tea workers more often suffered from respiratory ailments than the controls. Just as in the study performed by Mirbod et al. [10] who assessed the health conditions of 36 male and 27 female workers involved in green tea production procedures, women had a significantly higher prevalence rate for respiratory symptoms than men (approximately 26% and 6% reported shortness of breath). Likewise in the Abramson's et al. research [9] , the prevalence of allergy to fungi was no greater than in the general community, but in our study, due to the observed decline in FEV 1 between pre-and post-work-shift spirometry among tea packers sensitized to moulds, we suggest that it could be responsible for respiratory symptoms. A few studies reported the presence of fungal species in black tea, e.g., Aspergillus, Penicillium, Cladosporium, Alternaria, Fusarium, Rhizopus [11] [12] [13] . Mycoflora contamination of the Indian black tea was mostly dominated by Aspergillus [14] .
CONCLUSIONS
In conclusion, we did not find evidence of any specific IgE-induced sensitization to black tea among the production line operators. A not statistically significant 4% fall in the mean value of FEV among tea workers at the end of the work shift in comparison to the baseline parameters seems to be rather a random variation than the result of non-specific irritant impact of organic dust on airways. However, the role of sensitization to mould-contaminated tea leaves in work-related respiratory symptoms could not be excluded.
